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If the cylinder contain Motionless fluid, the  motion of the fluid will depend upon a velocity-potential </> which satisfies the equation
in which
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a' being the velocity of propagation of sound within the fluid. If the fluid can be treated as incompressible, we may put k = 0. For the present purpose we will retain k, but we will assume that the motion is strictly in two dimensions. Introducing the further assumption that <t> oc cos nff, we get in place of (5),
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of which the solution is
0 = an cospt cos nO Jn (kr).........................(8)
The relation between a^ and An of (1) is readily found by equating the value of d(j>/dr, when r = a, to d&rfdt, both of which represent the normal velocity
at the circumference.    We get
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The kinetic energy of the fluid motion is given by
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For the potential energy of the liquid, if compressible, we have
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The sum of the potential and kinetic energies for the solid and liquid together must be independent of the time. The unintegrated terms in (10) and (11) cancel, and we find
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In the application of (12) ka is a small quantity.    From the ascending series for Jn (ka) we find
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R.      II.                                                                                                                        14ffect upon the equilibriumd, when 2 = 0, dwjwdz — +k.    Thus, by (21), the boundary conditions are
